In this paper, we design a flight controller for a twin-rotor helicopter model with actuator constraints. The controller is composed of the state dependent gain-scheduled feedback control law and the reference management device which are adjusted optimally by on-line computation. We show that the control system with the proposed control law achieves higher tracking performance as compared to the system with the standard constant feedback control law through experimental results.
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[15] 2. 1
x(t + 1) = Ax(t) + BΦ(u(t)) + Ew(t) 1 z(t) = Cx(t) + DΦ(u(t)) + Dww(t) 2
x ∈ R n , u ∈ R m , w ∈ R p , z ∈ R q
w(t) z(t) y(t) = Cyx(t) z(t) = w(t) − y(t)
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(1), (2) w(t) r(t + 1) = Sr(t) 3 
w(t) = r(t) 4 S S w z(t) → 0, (t → ∞) u(t) = F (t)x(t) + M (t)w(t)
Step 0: Set t = 0.
Step 1: Measure x(t) and w(t).
Step 2: Solve min α∈ [0, 1] 
Then, set α(t) = α.
Step 3: Apply u(t) = F (α(t))x(t) + M (α(t))w(t) to the plant (1), (2).
Step 4: t ← t + 1 and go to Step 1.
Step 2 LMI
Step Step 0: Set t = 0 and α(−1) = 1.
Step 1: Measure x(t) and r(t).
Step 2: If x(t) − Πr(t) ∈ E(P (α(t − 1)), η), then set w(t) = r(t) and go to Step 4. Otherwise, go to Step 3.
Step 3: Solve minw∈Rp r(t) −w 2 2 , s.t.
Then, set α(t) = α(t − 1), w(t) =w and go to
Step 5.
Step 4: Solve min α∈ [0, 1] 
Step 5: Apply u(t) = F (α(t))x(t) + M (α(t))w(t) to the plant (1), (2).
Step 6: t ← t + 1 and go to Step 1. 2 Step2
Step 3
Step 3 w p = 1 2
3
(1), (2)
3. 1
Fig.24 Fig. 4 Experimental apparatus of the twin-rotor helicopter system (11) is feasible, set α(t) = α(t−1), w(t) =w and go to Step 5. Otherwise, solve
Then, set α(t) = α, w(t) =w and go to Step 5. α w LMI 
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3 2 2 t = 0 x(0) − Πr(0) ∈ E (P (1), η)
Step 4 α α ≤ 1 α x(0) − Πr(0) ∈ E(P (1), η)
Step 3 w w t = 0 α(0), w(0) α(0), w (0) u(0) = F (α(0))x(0)+M (α(0))w (0) (1), (2) 2 (x(1)−Πw(0)) T P (α(0))(x(1)−Πw(0)) < (x(0) − Πw(0)) T P (α(0))(x(0) − Πw(0))
x(1) − Πw(0) ∈ E(P (α(0)), η) t = 1 α(1), w(1) t ≥ 2 2 r(t) =r, ∀t ≥ Tr limt→∞ w(t) =r limt→∞ z(t) = 0 t x(t) − Πw(t) ∈ E(P (α(t)), η) w(t) =r w(t) =r 2 z(t) → 0, (t → ∞) Step3 w(t) =r α(t) = α(t−1) α(t), w(t) u(t) = F (α(t))x(t) + M (α(t))w(t) x(t + 1) − Πw(t) ∈ E(P (α(t)), ηκ) t + 1 w(t + 1) =r Step 3 w(t + 1) =r α(t + 1) = α(t) x(t + 1) − Πw(t) ∈ E(P (α(t)), ηκ) Πw(t + 1)
Πr − Πw(t) 2 
